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Dear B i l l :  

Enclosed i s  a r e v i s e d  v e r s i o n  of t h e  r e p o r t  of t h e  ad hoc 
Committee on Medical Aspects of Nuclear  Accidents .  
a f e w  a l t e r a t i o n s  based upon s u g g e s t i o n s  from committee members, 
and have added a f i n a l  paragraph which e x p r e s s e s  t h e  views of 
D r s .  Miale and Weinstein.  The new o r  changed p o r t i o n s  are 
u n d e r l i n e d  i n  red.  

I have made 

I p l a n  t o  send t h e  r e p o r t  i n  t o  t h e  Commission e a r l y  n e x t  
week. 
c o r r e c t i o n s  t h a t  a r e  needed, p l e a s e  reach  m e  by  te lephone  
(Area Code 615, 483-8411, Ext. 215). 

I f  you f i n d  any problems w i t h  i t ,  o r  any f u r t h e r  

S i n c e r e l y ,  

Gould A. A n d e s ,  M.D. 
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Report of Ad Hoc Working Group on l l e d i c a l  Aspects of Nuclear Accidents  

J u l y  1 7 ,  1970 

I. Problem: "To i d e n t i f y  f o r e s e e a b l e  type i n j u r y  and exposure 
i n  humans" 

An t i c ipa t ed  i n j u r i e s  and exposures  can be c l a s s i f i e d  as fo l lows :  

1. Exposure 

a. Whole body 
b. P a r t i a l  body 

2. Contamination 

a. E x t e r n a l  
b. Wounds t h a t  are contaminated 
c. I n t e r n a l  contaminat ion  - i n h a l a t i o n ,  i n g e s t i o n ,  

o r  a b s o r p t i o n  through t h e  s k i n  

3. Combinations o f  1 and 2 w i th  c o i n c i d e n t a l  p h y s i c a l  
trauma, o r  chemical o r  thermal  i n j u r y  

Ava i l ab le  a c c i d e n t  expe r i ence  shows t h a t  p a r t i a l  body exposure a c c i d e n t s  
a r e  t h e  most f r e q u e n t  of a l l  exposure a c c i d e n t s .  
are perhaps  t h e  nex t  most f r e q u e n t  type of a c c i d e n t .  The types of 
a c c i d e n t s  i n  the  f u t u r e  are expec ted  t o  be t h e  same as exper ienced  today 
and wi th  about t he  same f requency  of  t ypes .  I n j u r i e s  i nvo lv ing  neu t ron  
exposures may become more prominent. 

Contaminated wounds 

11. Problem: "To p r e d i c t  p robab le  magnitude of numbers of p a t i e n t s  
i n  a g iven  a c c i d e n t ,  and i n  t h e  nex t  10 - 20 y e a r s ,  
exc luding  c a t a s t r o p h i c  even t s "  

Under t h e  p r e s e n t  h igh  level  of emphasis and e f f o r t  g iven  t o  
r a d i o l o g i c a l  s a f e t y  i n  t h e  n u c l e a r  f i e l d ,  t h e  magnitude and s e v e r i t y  
of r a d i a t i o n  a c c i d e n t s  have been k e p t  a t  an ex t remely  low level.  

With t h e  s u b s t a n t i a l  growth i n  the  use of n u c l e a r  energy  i n  
i n d u s t r y ,  medicine,  and o t h e r  f i e l d s  ove r  t h e  n e x t  s e v e r a l  y e a r s ,  t h e  
committee expec ts  t h a t  t he  less s e r i o u s  a c c i d e n t s ,  most commonly 
i n v o l v i n g  one o r  two pe r sons ,  w i l l  i n c r e a s e  i n  number. 

Based on t h e  l i m i t e d  d a t a  a v a i l a b l e ,  t h e  committee b e l i e v e s  t h a t  
i t  i s  reasonab le  t o  expec t  on t h e  average  one o r  two l i f e - t h r e a t e n i n g  
r a d i a t i o n  exposures p e r  y e a r  i n  t h e  United States .  Excluding major 
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r a d i a t i o n  a c c i d e n t s  i n v o l v i n g  l a r g e  numbers of t h e  g e n e r a l  p u b l i c ,  
i t  is expected t h a t  t h e  number of persons  s e r i o u s l y  i n j u r e d  i n  any 
one a c c i d e n t  w i l l  a lmost  always b e  less than  t e n  and is  l i k e l y  t o  
b e  less than  f i v e .  

The occurrence  of  major r a d i a t i o n  a c c i d e n t s  i n v o l v i n g  l a r g e  
numbers of  t h e  g e n e r a l  p u b l i c ,  w h i l e  extremely u n l i k e l y ,  cannot b e  
r u l e d  o u t .  The committee c o n s i d e r s  t h a t  such a c c i d e n t s  w i l l  r equi re  
s p e c i a l  p lanning  f o r  suppor t .  

111. Problem: "TO i d e n t i f y  s e q u e n t i a l  management necessary ;  personnel ,  
s k i l l s ,  equipment, t r a n s p o r t a t i o n ,  and f a c i l i t i e s  
needed" 

Immediate - f i rs t  24 hours  

1. 

2. 

3 .  

4 .  

5. 

6 .  

Standard medical  and r a d i a t i o n  e v a l u a t i o n  of  
a c t u a l  and suspec ted  c a s u a l t i e s .  

L i f e - t h r e a t e n i n g  r e s p i r a t o r y  o b s t r u c t i o n  and 
hemorrhage must b e  t r e a t e d .  

DecontamFnation should  b e  done a t  t h e  s i t e  of  
t h e  a c c i d e n t  where f e a s i b l e .  

When i n d i c a t e d  f o r  t rea tment  of i n t e r n a l  
contaminat ion,  c h e l a t i n g  a g e n t s  o r  b l o c k i n g  
doses of s t a b l e  i s o t o p e s  should  be  g iven  
accord ing  t o  p l a n s  p r e v i o u s l y  made by 
q u a l i f i e d  personnel .  

Complicated s i t u a t i o n s  may r e q u i r e  performance 
a t  prepared h o s p i t a l s  of urgent  procedures  such 
as debridement o f  contaminated wounds, pulmonary 
lavage ,  o r  s u r g i c a l  care of t r a u m a t i c  i n j u r i e s  
a s s o c i a t e d  w i  h t h e  a c c i d e n t .  

Appropr ia te  measures f o r  f u r t h e r  assessment  o f  
r a d i a t i o n  i n j u r y  and contaminat ion should be  
i n i t i a t e d .  

S k i l l s  needed: S p e c i a l i s t s  i n  h e a l t h  p h y s i c s ,  
r a d i a t i o n  medicine,  emergency 
s u r g e r y .  

F a c i l i t i e s  needed: Resources f o r  decontaminat ion,  
r a d i a t i o n  measurement, s u r g e r y .  
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L a t e r  - up t o  8 weeks 

1. Continued assessment  o f  degree  of i r r a d i a t i o n  i n j u r y  
by means of c l i n i c a l ,  hematologic ,  c y t o g e n e t i c ,  and 
b iochemica l  measures. 

2 .  Persons w i t h  severe total-body i r r a d i a t i o n  i n j u r y  
may need: 

a. S t e r i l e  environment 
b .  S p e c i a l  b a c t e r i o l o g i c  r e s o u r c e s  
c. S k i l l e d  u s e  of a n t i b i o t i c s  
d. S p e c i a l  b lood  f r a c t i o n s  - p l a t e l e t s ,  l eukocytes  
e. P o s s i b l e  marrow t r a n s p l a n t a t i o n  o r  

cross-  c i r  c u l a  t i o n  t h e r a p y ,  

3.  Persons w i t h  severe l o c a l  i n j u r i e s  may need s p e c i a l  
s u r g i c a l  management. 

4 .  Persons w i t h  ev idence  of i n t e r n a l  contaminat ion 
may need: 

a. F a c i l i t i e s  f o r  s e r i a l  e v a l u a t i o n  of i n t e r n a l  
r a d i o n u c l i d e  c o n t e n t  such as whole body c o u n t e r s ,  
wound probes ,  and rad iochemica l  e x c r e t a  a n a l y s e s .  

b. Spec ia l i . s t s  t r a i n e d  i n  t h e  d i a g n o s t i c  e v a l u a t i o n  
and t rea tment  o f  i n t e r n a l  r a d i o n u c l i d e  d e p o s i t i o n .  

S k i l l s  needed: S p e c i a l i s t s  i n  hematology, i n f e c t i o u s  
d i s e a s e ,  r a d i a t i o n  medicine,  s u r g e r y ,  
and h e a l t h  p h y s i c s .  

F a c i l i t i e s  needed: Equipment f o r  measuring r a d i a t i o n ;  
medical  c e n t e r  r e s o u r c e s  i n c l u d i n g  
s p e c i a l  c-kL-Lii2,e-s f o r  l a b o r a t o r y ,  
b lood  s e p a r a t i o n ,  s t e r i l e  environment,  
and equipment f o r  s p e c i a l  procedures .  

Long-term - a f t e r  8 weeks 

A f t e r  t h e  i n i t i a l  p e r i o d ,  except  f o r  i n t e r n a l l y  contaminated 
p a t i e n t s  ( s e e  3 i n  p r e v i o u s  paragraph) ,  no s p e c i a l  care 
r e l a t e d  t o  r a d i a t i o n  i s  g e n e r a l l y  necessary .  Where 
a p p r o p r i a t e ,  s p e c i a l i z e d  medica l  care may b e  needed, such  a s :  

1. P a t i e n t s  w i t h  l o c a l  i n j u r y  may need s u r g i c a l  care - 
amputat ion,  r e c o n s t r u c t i o n .  

2. Psychologica l  follow-up and r e h a b i l i t a t i o n .  
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3. Care f o r  delayed e f f e c t ,  such as cataracts.  

S k i l l s  needed : Q u a l i f i e d  c o n s u l t a n t s  , such as 
s p e c i a l i s t s  i n  p l a s t i c  and 
r e c o n s t r u c t i v e  s u r g e r y ,  hematology, 
ophthalmology, p s y c h i a t r y ,  and 
g e n e r a l  r e h a b i l i t a t i o n .  

F a c i l i t i e s  needed: O u t p a t i e n t ,  h o s p i t a l ,  and s p e c i a l  
r e s o u r c e s  depending on i n d i v i d u a l  
p a t i e n t ' s  problems. 

I V .  Problem: "To e v a l u a t e ,  s u g g e s t i n g  p r o s  and cons o f  p o s s i b l e  
approaches t o  problem of r e s p o n s i b i l i t y  f o r  s u p p o r t  
of p r e p a r a t i o n s  f o r  management of  acc idents"  

The r e s p o n s i b i l i t y  can b e  d i v i d e d  i n t o  two a s p e c t s :  

1. The o r g a n i z a t i o n  of r e s o u r c e s  and t h e  maintenance of 
t h e  c a p a b i l i t y  f o r  d e a l i n g  w i t h  r a d i a t i o n  a c c i d e n t s ,  

2. Provid ing ,  f o r  each i n d i v i d u a l  p a t i e n t  , t h e  $gpj,op-r,i.ate 
medical  care and r e s o u r c e s  t o  pay f o r  13. - -- 

The committee b e l i e v e s  t h a t  a r e g i o n a l  approach i s  d e s i r a b l e .  
The concept c o n s i s t s  of  a n  o r g a n i z a t i o n  of  a group of s i t es  i n  which 
a c c i d e n t s  might occur .  
t rea tment  f a c i l i t y  and p e r i p h e r a l  h o s p i t a l s .  E x t e n s i v e  preplanning  
i s  e s s e n t i a l .  The o b j e c t i v e  of t h e  r e g i o n a l  group is  t o  f o s t e r  
e f f i c i e n c y ,  s h a r e  expense and provide  t h e  b e s t  p o s s i b l e  care f o r  t h e  
area. There a r e  v a r i o u s  p o s s i b l e  approaches t o  t h e  o r g a n i z a t i o n  of 
such a group; t h i s  w i l l  v a r y  depending on circumstances of  i n d i v i d u a l  
r e g i o n s .  The e s s e n t i a l  element is a group of persons  and i n s t i t u t i o n s  
t h a t  commit themselves t o  o r g a n i z i n g  and m a i n t a i n i n g  a formal  r e g i o n a l  
c a p a b i l i t y  f o r  h a n d l i n g  a c c i d e n t s .  

Each r e g i o n a l  group would need a c e n t r a l  

We recommend t h a t  t h e  Atomic Energy Commission o r  some o t h e r  
a u t h o r i t a t i v e  agency h o l d  a n a t i o n a l  meet ing,  o r  serie2-.-of--me-etings , 
t o  which a,p.p-cQp-r-iate r e p r e s e n t a t i v e s  of i n d u s t r y  and s t a t e  and f e d e r a l  
agencies  would be  i n v i t e d .  The purpose of t h e  meeting would b e  t o  seek  
e x p r e s s i o n s  of o p i n i o n  on t h i s  q u e s t i o n :  "Who should  b e a r  t h e  
r e s p o n s i b i l i t y  f o r  development and maintenance of a c a p a b i l i t y  f o r  
d e a l i n g  w i t h  r a d i a t i o n  a c c i d e n t s ? "  
d e t a i l s  o f  implementation; t h e  main f o c u s  should  b e  k e p t  on r e s p o n s i b i l i t y .  
The need f o r  such a meeting i s  emphasized by  t h e  f a c t  t h a t  o u r  p r e s e n t  
committee i s  r e l a t i v e l y  s m a l l  and does n o t  i n c l u d e  adequate  r e p r e s e n t a t i o n  
o f  concerned f e d e r a l  and s t a t e  a g e n c i e s ,  o r  of i n d u s t r y .  A p o s s i b l e  l i s t  
o f  q u e s t i o n s  t o  be  d i s c u s s e d  a t  such a meeting i s  as fo l lows:  

The meeting should  n o t  emphasize 
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1. 

2. 

3. 

4 .  

5. 

6 .  

On 

. ~~ . .. . . . . .. ... 

What c e n t e r s  of r e s p o n s i b i l i t y ,  o r  l i k e l y  t r ea tmen t  
c e n t e r s ,  e x i s t  today? 

What a r e  t h e  v a r i o u s  r e g i o n a l  needs and how do they 
d i f f e r  from r e g i o n  t o  r eg ion?  

What degree of r e s p o n s i b i l i t y  f o r  development of t h e  
c.ncep_t ,?f r e g i o n a l  ,centers  should  b e  assumed by AEC, 
HEW, s t a t e  agenc ie s ,  i n d u s t r y ,  o t h e r ?  

Same a s  3 f o r  r e s p o n s i b i l i t y  f o r  implementation? 

What new t n a t a e n t  c e n t e r s  are needed? 

How do f e d e r a l  ( o r  s t a t e )  c e n t e r s  r e l a t e  t o  p r i v a t e  ones? 

the  b a s i s  of t h e  r e s u l t s  of such a meeting oy_plee&&p the  
p r e s e n t  committee would be  p repa red ,  i f  r e q u e s t e d ,  t o  o f f e r  f u r t h e r  
recommendations. 

I n  wha_t,-Ki+ghL ,*b e--+co-ns a m i n o r i t y  r e p o r t ,  r e p r e s e n t a t i v e s  
ated, thac,. w h i l e  they a g r e e  with from t h e  Un~v~r~~ i~E~-? - f” . “Miami  ~ 

lasner_m_ee-t.i,ng.which,, t hey  be l ieve ,  might- f a i l  t o  y i e l d  h e l p f u l  
~~u.l .&,.-  ,They b e l i e v e  t h a t .  phys i c i ans  a l r e a d y - a c c e p t  t h e  r e s p o n s i b i l i t y  
to- manage any - r a d i a t i o n  a c c i d e n t  p a t i e n t s  p r e s e n t e d  t o  them and t h a t  t h e  
~ o ~ - ~ ~ _ ~ - _ t Q - _ ~ . s _ t _ a $ l i a h _  the- r e s p g n s i b i l i t y  f o r  f i n a n c i n g  s p e c i a l  
Geatment -f a c i l i t i e s  and o r g a n i z a t i o n a l  p l ans .  
l ik_e_sing n u c l e a r  power p l a n t s  t h e  Atomic Energy Commission shou ld  
j.n_s_ist - t h a t  t he  i n d u s t r i e s  app ly ing  b e  f i r m l y  r e q u i r e d  t o  assume t h e  
main r e s p o n s i b i l i t y  f o r  p rov id ing  t h e s e  p l a n s  and f a c i l i t i e s .  

. ~ e p ~ - r - ~ . . ~ t h e ~ - - d p _  n p t  .favo_r_.at th5.s .time- the  proposed 

It is  sugges t ed  t h a t  i n  

1 0 0 5 1 0 5  - 5- 



MEDICAL ASPECTS OF NUCLEAR ACCIDENTS 

Ad hoc Committee 

G. A. Andrews, Chm. 

S. Char l e s  Franco 

Roger E. Linnemann 

August Miale and 
Morton Weins t e i n  

George Poda 

A l b e r t  S p r i t z e r  and 
N i e l  Wald 

ORAU 
Oak Ridge,  Tenn. 

Conso l ida t ed  Edison  
New York 

R a d i a t i o n  Mgm. Corp. 
P h i l a d e l p h i a  

U n i v e r s i t y  of M i a m i  
M i a m i ,  F l o r i d a  

Savannah River  P l a n t  
Aiken, South C a r o l i n a  

U n i v e r s i t y  of P i t t s b u r g h  
P i t t s b u r g h ,  Pa. 

AEC R e p r e s e n t a t i v e s  : 

W. Bur r ,  H. Bruner ,  J. G o l d s t e i n  - DBM 
W. Doran, R. C a t l i n  DO S 
Dudley Thompson REG 

- 6- 


